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01 2fC:g^t^c:tA£3fe0iJ«i:lll^, h ^^^-^ >:^S:iI 

t;^ R T u ^ ;kc *5 V i T =^ :7 □ 7 7 > ch -^nii s < 15 
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[0 0 3 1] <mmM^mt^^^m(o±^m^>^j. 

^m^^^m'c^m^m.\zr:>h^xnm-t^. m2\^. 

-e^)-:pT, C PU 1 0 6 i:;<^:U 1 0 8 ;i?^b^^*^$: 1 
0 0<i:. /N— KT^-CXi?^® 1 0 2<i:. 4^-4^- h'^v 

COS^SSl 1 OiT^^^^^^n-S. ^UT. pt^r'J 1 
0 8 \Z^m^n^n'^<r>:fu>fyh.^CY>\3\ O 6;5<ll 

[0 0 3 2} m3\t. i^mm^mm\^mmm.<Dmj^i^ 
m.^mz^tmmy'uy i;mxh^. c(om\z^'r^o 
\z. ifMmm^mm^m^m\t. ni^mz\t. ^idiCOF 

HM (Flexible Hardware Model) ilSo'< t^-^'^-X 
T-A mT TDBMSj 12. iS^f^g5l4, A 

/cA::^lJif^^® 1 0 ^^gP2 Ot^^^^Sl 1 0 

n^n^'n^CxU, DB^Mi i*5ctDfsBai^jSrtS5i 

8«. A-Kx^X^SSl 0 2tC«toT^S^$n*, 

CO 0 3 3} ±f£|g^(7)mii[H]S&i9:tt3tS^@(c*5tt^ 
FHM-DBO^;^^n/iDB^&^rtg|5l 1 EMS 1 
2 tit. mm^^mm(Dtzlib(Dy'-i$^^'-7.iy7.y^I^l 

zL-ji^ijmm-^nx^o. DBMsiadcfct), 1^^;^ 
tirz^i^zL'-j[^\zmr^m^<Dmm'^FHu-DB^(D 

AxcDxtimmz^-^s^, mmm^n^mr^^^}^^- 
^^^0iLxs^m^m^}^i siz^mLfzo. mm^m^ 



1 8 \znm^rixi^^mmy'-^^mw. • mwr^mo 

^y"-^. -rntt)"^, ffijf'^U'^;!/. RTl/^;i/, tr-h 
CO 0 3 5] i^UU2 2\t. ^^^U^Jl^CD^my"-^ 

^m^x±^^\y^)\^x<Dwt^^^mr^. z<Dfttb\z 

9n^n^jisE^u^j}^<Dmm0^^^^mzm^Lxi^ 
u-r^^'jyy^ym^m^x^^^. ^rz. v^tov 

l^-^^Ucoiati-O^ljE^fT-^/ci^fCDRC (Design Rule C 
becking) ^||ffr^^t&/Ji£t)WtTVi'5o. 
[0 0 3 6] 7D7y^>-;^2 4ti, iilH^ U'^;i/fCi5 

[0 0 3 7] g¥^ffiSP2 ±ia^U^;i'T(^5|9:fhJtl^ 
T * ^ ^ y -')V(7^^^UmX^n ^ ±IB# 

U ^ ;UTf CO 7 □ 7 y ^ >(0 l^fr ci: o T f# e n -5 SB® SB 

;6^e>> n^v^(j^m\\zi6\.^x^^i:i^'m:i^^^t>K rufD 
t>mmmz^mr^i^^)i^ a^y r^u^;n t^^o) 

X'(DfSiBfMmoBm7=-^(^mmtii'^mf3^^^^:^m^-^ 

U2.6\zx^MiHi^^ (nmonm^^) ^^^sr2o 

\z^^L. mnfm^^'tti^n.xmiy^j^^comiii^v'-'^^ 

i^iE-r-< # ^ ^J^r ^ ct p b T J: i . 
[0 0 3 8] ^^g5 2 8^S, ^U^;UT^BHa!7'-^<?5 

spi sfrfe^rtTs. 3iu^;K73gai!E7'-^o{^jE;5«£^s 
xh^tm^^tirzm^\t. ^^U2s\tTi<LU^ji^(D 

mi 4io^ifx:hmmmi 6iz^r)m\^^)i^<ommy'- 

[0 0 3 9] U^. ^^&f^2 0\Z\t. mi^<D'<ko\Z^U 
6, 1^iiE^2 2, 7nr y5>^2 4*5j:tX^^g[^2 8 

[0 0 4 0] <m^Ifi]¥SI&tfffix-iS'^-X>'X5^A<7> 
m0Z:fS^pW}i^>'AiZ. FHM-VB<D^m^nrzDB 
^mUl 1 i DBMS 1 2 <i:*^^^e7^-37-<— Xv'A 
T^A 1 OIZO^iTaftq^-r^c ^4ti, CCT^x-:?'^-^ 

f>x7^Ai ocommumf^^^^tmmyuy^mxsb 

-5), Cc^T^-iJ'^-Av'XxA 1 Otl^attST^"— 
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7. (FHM-DB) iz\t. nmt^nom^mmtLx^ 

(2) —•z><r>^^)\/-h'^^^m:^<r>Wi^^^>7.'^y:^'k 

(3) ^>7.i^>7.^f^<Dmz. ^y'ji^cDmn^m^^x 

±15 (1) (2) (3) 0(^m^^r^'ey')l^z:iX 
tiFHMCFlexible Hardware Model) .t^UTli-So Z. 
<D^oUFHU\Z<i::h^n<D^i^:x-Jl^m0i^tircy' 

{z-Di^^x. fi&f^u^;i'. RTU^;i/, y-hu^ji. u 

-fUt)-^. FHM-DBiCtt, ^^^n^^^-:/3. 

^ CO t y -;KlM-r S ^ ;< fa ^ffi ^ TS^tt p°pK*g 

izmm^rix^^^^, 

[0 0 4 1} FHM\Z^l/f^^m(0=ey'Mt. g| 5 

^!m-r^^i::^^T^'g>. ^ bT[§] 6 (Z^-Tct , FH 

^^XH^jlTS>i9, {^Onry :^^\t.^^^7.\Zf^m<Jy 
'bcD«i:;^cCoTl'i^» E16tC4^liT, fflfetUT Taj 

U%^(omz=^^Mzn\^xm.i^H-f^hti^^(riXth 

vt. ^y7.^yy.^^^wf^^nM^(Dn\z^'f)v\zn 
vxm^-^x^:it-^^x^. ^^-z). MitimtLxhn^ 
n^t^(Dx$)^. mmti^x frj f}^m^^rix\^^^/t 
mB^mmnmm\z^DmhmtLxm^n^ 

iZ^^-r^h<DX$,^X±X<D^iy^—MzW^t^ 

m^iitm7iz^rjiou/'^^^^^mrz^x\^^^, 

t>t>, I yOTfi'-hty^vC7y7.\'X^i^:j.-)V(D^^\Z 

j^um 7 {z^.Lrz/^^ ^^r:)\^^x\t. nnY(D^[^^A\z 
if:imi^rz^mit\rffionx:}o^r, latt-co^i/^ju m 



<D^\z\t. ^n^n<o\y^Mzmm Ltzm-^^z^t^m^ 

tlUi^^hCDh^^tlXl"^^, 

[0 0 4 2}. x-iJ'^-Xt^SgP (DBMS) 1 2\t. 
mA^z^sT^oiz. A;^lSP5 2, UmUS4. 

ass 6 7iib1^^^nT*5 0» DBMS 1 2 (C#;^bn-5> 

m^j'S^^, umu^ 4\z^z>mm(r>-r\zm^-r^o 
[0 0 4 3} m^\m.w^mffi'&m\^tz'hi>:^-)i^ 

VOJb^^^DBMS 1 2Jt#Z-^>n'5i:, UmUB A\Z 
^^XXtiUb2i)^mm-^ri:h. ^l.XXti^^ 2\Z^ 

t), ^(DiL-^'^^^vzL-Mzm't^mmt^xii'^n 
xDB^mw^i wz^m^n^z.t.X'OL'-^^m^eiyzL 

[0 0 4 4} ^tz. m^\tRTU^}V<D'^i^=r'-)VXdb 

^ijV^'y :^^miiii^\ZDBUS 1 2 H-^;ien'5i:, 
$im$P5 4trcfcoTSSffD^MmiS^ttl?fR6 0;&<jg®j$n 

t ^fSm^ <h t> tl-^^ 6 tlTt/l ^ ^ ^ is (.i 

i^^^htiir- h&) S«. t'-;/ hi|igBi5<tr;r7-K^w 
$:yt^;?C5'ci:bT^itt::<}:0^m$n*. S=kl-B-W 
+ k2-W-Log(W)+k3::::T, kl, k2. kSJi^^T^o 

^yy^ }v\z^-r^^^%mm^t.{.xiyB^mui 1 

l::^.*S^nT>^^c C CO J: ^ UTf5ti-p"pMJi'1^^tiigP 

6 o\z^ri^^-^ntz.m\^nn^m\t. n^f}Ub&\z^ 
odbms 1 2}6^bm;^^n^« . 
[0 0 4 5} ^^\z. mx\-m^u^}vxzfu±.-j^<o 
-{yT.^ yT.^^Wct^ t to m^^V'? ^ ;^ fit 1 1 'b 
icDBMs 1 2Jw-^A^n5)i:. um^^ ^\z^^x^ 

>x ^ >;?s ^^fi^-r ^^J^€^r f h m - d b 
> ^ > ±3£lff ^ ^ gtifEm^ ^ n ^ X b nrc/t ^ 

fz.'f-^. tuio%m^i^^i^d^mzi;i^x^mY.^t\ 

tH:^gI55 6f::J:0DBMS 1 2 7&^'^m:'3;^ns. 
^^c, ;iiOi:e3lcLT<>X^>X^^g55 8.{;^0-r 

ICJ: D7'p-tr';/1t^':^a.-;i/C0Si^jf^U'^;i/COJt^^ai1t 

^7&^#BB^n, cntcstp*^. ^y7.^y7.Li.xm.w^ 
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^nrzzfoizy -^o^WLmM^nmrn^^-r^m % d b m s 

fztiV. mm = (Alb,Atyp, Aub) 

mmmm . = cd ib, d typ, oub) 

mn-^^^JV^ (Clb, Ctyp, Cub) 
m^ntl = (Plb, Ptyp, Pub) 



[0 0 4 6} FHU-DB\Z^m^tirc^'ezyzL—)[^\Z 



•) 



(1) 

(2) 
(3) 
(4) 
(5) 



[0 0 4 7] nmr^^nn^unmm<Dj:.^^:fM\:iz 

tiAib) 43iut±i© (MAt^Aub) \z^^xm^^n^ 

mmti^^m (^j^t^Atyp) to-yj^r^mx^^^n 
m-r^c :iz.xit^imt. mi(DmmtLxm^^^^t 

[0 0 4 8] -mz, m^^pnmmmmco^^&^m 

nn^^nmmnti^me oit. ±^u^)\^\z$i^^^xnm^ 
nm^t\^x<Dmw,mm^^}A<tj,o. r^iu^^^utr^si^ 
x^m^^t LX(Dttis^mmm<tji^^viznmr 

jixcD^ >::^^ >7.f)^^f^-^nrz^mz:}6v^x. mhjE 
mztm^^nt^m^nihr^. 

[0 0 4 9} mi!^<DZL—*f^m'^i^^-)i^izrD\.^X^t, 

"ttitmm^umf^^m^xi^^x , mm-^rirzm}^iz^ 
\^^x^<D:L'-^^m'ti^o.'-)i(D^mM\i^mmi:^mMm 

^\Z{t, ^T<D7.7'yZfl--Si3^^r<t^^f^\Z^0t<D 

s = Z (i=0,3) (a i- X i) 
c d S " \tima coia^ T * o T . " £ ( i -n K n2) " f j::;^ 
\Zf^<m\zr^^^X i = nl;&^^> i = n 2*^*^*0 Sri: S C 

[-0 0 5 3} nmftmtLx\tuT<D^m^-^^^tix 

(1) tlhi^mm^l 0 [MHz] ^± 

(2) mnmm4 o o [n s] 

(3) m^mmsooo [y-bv^y 



1, M2, --Mnco^ti-^pKJil^iii&ffiViT,. ^>^^-;^■ 
(^^^•yyS) : Ti4^:>^:x— ;i^Ml. M2, -Mn^m 

i^mm^^^n^^oizu^^x. ^t<4^v^-;um 

X {^K)iEmt^m%[^ummi^m^^ti^^o\zu^^ 
X) . i^^m.^nmm\zmmr^^o\zi.x%^\^^. 

[0 0 5 0} k.U^m.\Z^Oo.—^^U'^i?=i.-)V(Dn 

-x)B\z^mvx^<t^\^^. cintrcfco, m^\z^^^-^ 

^ ^fi^ r S :i i T^cC < ^ {±1 T ^ -5 cfc -5 -5 « 

m4\z^.\.tz,iLumi^<DmmM^-^mmm<DmmzmiBL 
L-o-D. Mi^mrj^nmi^mznLmnz^vrzmf:^m 

[0 0 5 2] < 1 . m^nmii^zj^WiWii±m>mm}m^ 

i L Tl^3^ ^ n«) /N- H X 7 T a& o TTIB<^»^ »3 J; 

(6) 

u:i6. /\-\'^jL7zi7.h\z^r^^mt^yymmiz 
tit^^^tvxBi^n^ct^^^^^-^K ccx\tnm 
<Dmmt(orzisb. ±ie o) oyj^viz. ^f&mm\zn^. 

[0 0 5 4] <2. ^3^:^it>ISim^o±f5*gfn?^^ 

iHi8s^^^rs:^i^<t Lxi;x'r(Dzz-><Dmmyji:^mm 

tL. FHM-D3{Zl,tZti<b(Dm^yji^iZiDi.^X'Z-m 
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s = a 0- X0+ a I- X 1+ 3 2' XZ + 

for i = 0 to 3 
s = a i- X i+ s ; 
[0 0 5 5] <3. tftfh^Mi> 
<3. 1 »f^U^;U (HI (a) ) >®tf#«, ^ 

^:L7$Emnm (HDL) TlSiii-rs. Cc^gEaiti^ti- 

8 (a) -fi^i^tD^^^^o^Z. Z.(Dnmx-\t. mM^:f)^4 

^uimMmcoWii^^mm-r^rzibcDumm^^'Z^m^zu 
tfc*«:?T, W}f^i^^)[^(D^m<Dmz. mu^t-m 

s 1 2izxo^0^^n. mm^<D^mt. ^ni^<D^ 

hi|ii;&^DBMS 1 2 {::-^Abn'5>„ S^c. Z.(Dt^DB 

US 1 2\zxr). ±td^mmtmm^:h^umm^<Dn 

( 1 ) UamS : 327-626 [y- h] 

i®^^fia 6.19-57.4 [ds] 

(2) ^^:151^^ 2738 [y- hi 

iSM^m 54.97 [ns] 

(3) f&lffllffi: t5lK^« 10-12 ['5r'~h3 

[0 0 5 6] ±fSO<fce){CbTi!}f^U^;i/(7)BSa!T'-5' 

2\z^r^m^u^)V(Dm%^mw:tmu-^ti^. z.<ot 

U '> 5 ^ -^^ U :7 r -f 7 -r ^ (i: «i: 
* [ 0 0 5 7 ] ±i2^liEO'^Ji. 7DT:/^>:h2 4»::<J: 



3 3' X 3 (7) 

(a) iz^-r^^Uyoy-f^XDl^^tm^ti^ (fz 
nx^-^^fcisb mi^m) , ^(D^y')\^<D/'^^:!<^tv 

T^^'T^^o U;^c)0^oT, ynr:fy>(Dmn<D^Jz{ts 

DBMS 1 2{Ccfct3. ±IB^^l5. iP^II*5J;2^^JTO 

m^m^^xrrton^ yuy-:;^ y<n>w^%M.^(r>^1t^ 

[0 0 5 8] ±|2:7D7-/^>(^^^T^«, fFW2 6 
t-cfcO. y'D7y^>c^^fTi^m^r®-:)'(.iTI5ft-*t^co 

mmz'z>^^^x<D^^L\^x^'7^^tvx:\^^^tc^s msp 

v;L-;i/CD^tfS,!^Jtlg(^ ^ ^ISt^ti:^^7>^fMlBa^^■r 
D^IH^Bt ^cD^tii CDS f::?^^: -Siliff^^ 
*^>5imfr, 7n7y^>fi<fcoTt#bn^iB^:g:;:?^*%it 

im^t.uKi. WL%mm^'im^mtz\^x\.^^ix^'^t^<j^ 

fiffi i^Jx^ t Tit ^ ^: fx iL -;U(7?B^gt ti^ i 

<^ iHlSS^I^ tilj^BtfflT ^ o TO X ^ >X^fiJt 

^ms^m.V(<Dm-mz>s^Mu^'^\t.. dbms 1 2n(om. 
t\^u%^^%^u^ ^\z^yy^(h^'y=L-')V(D^^n\^ 

• [0 0 5 9] u'^(n^o\z^f(-n^<Dm}m:%x^^i\\i 

W-Vl . 2738 [y-h] , 10-12 [y-h] T$>* 
^cA^), ;^^C1 (laS (a) lXcfc^Kti-<^*i^, iHl 

Si&^^^i^TI©7;?*327 X 3 + 2738 X 4 + 1 0= 11 943 

m^\tm7rM2^\zm.w^-^n. isff-^ti, cn^^x. 
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(b) \z^r^oU7'-^yn-cfyy^m^s c:<7)x 
-i$':7D-:y^7§:Blf^<^HDLTfHi^-r^. CtltlJ; 

[0 0 6 0,] ^rc7^tfej2ii-r-^J;:ct:-:)T^^n>g>aft-T 

S8 (b) ;6^bt)7:>^^«t-5)H, imommmn^t 

^*3i:Dt$!l1^gpcot va-;!/©-^ >X*^D BMS 

hi|ig7i>^'DBMS 1 2(I-^;^^>n'6. ^/z, CCOi^DB 
MS 12(^:0. ±ISfgfn?^@§i, Uv^XrJ'^oJcOC^fJt^ 

( 1 ) : lsIJ«m«[ 3065-3364 [4^- h] 

jSMI^ng 61.1-^.2 [ds] 

(2) PS?^^' :ifiIKj^ 338 Ce^-H3 

iS3^riq 4.9 [ns] 

i3} 50-60 C^-h] 

mmmm 0.7 [ds] 

^ mi (a) ) o C<^i:^<^:7D7>^^>CDj^^tiS 
9 (b) f;:^-rJ:-5H)^«cS (fcfc'b, ^>?iL-;i/^c75gE 

[0 0 6 2] :^\z. z.(Dyu7y^y(Dm^\zm-^^^x 
r?»2 6HcfcOf3:ti-^^<^B3:itt?«®m<^7i^'^tii^n, 

T, yu7':f^y'\z^'oxn(^n^W^^^^^\^r:> 

[0 0 6 3] ttia!(^cfc^tCl5fi-^^C0«J^g^T$>^^t 

65-3364 [y-h] , 338 [y- M , 50-60 [tf— 
h3 T^-SfcJ^). ;^xt2 (Ig)8 (b) #BS) j::J:e^tf- 

CD^^, IelS&S^®TISjii^3065 + 338 + 50=3453 [f- 
h] . _h(SOT364+338+60=3762 [y- h] iiU^, 

LfcfJ^-DX. tft|f*f^COlHlg&S^Ji3453-'3762 [y- 

{i^isf^fc^n-s, ^fz. ^mtim(D^nmm\z-Di^x 

B^fii^^fflti. yu7'f^>X'm^rirzmm^izm-:><^ 
mmm^^^.i^xmiti^ti^. ^zxmm^z^^m^m 



[ns] i:-r^^. t^mo^o^zm^mMm. v 
VT.^. mmu<omw^m\t. ^ri^mxA-^n.i [n 

s] , 4.9 [ns] . 0.7 [ns] T^SOT, Wit\n^<r>^ 

m^^m(DmMnm<D^mz^m(om>mm^m^x 

100 [ns] yrftU^. ^\.X:b^2X'\-t-"D<Dt^ 

%^^^n^(D\zm^mM^^^xsi^'j7.^ ^ Am^Mm 

T^'hm^h^i)^ (El 8 (b) #RPJ , llHK^Sj^tC^ 

r^mmtm [ns] utts^^^j*, ■J5^2\z^^wl 
t^(om^<Dm%mmmfi{i [ns] ^j^Ttnco, i^s:f^tt^$ 
^mtz-r, ^fc, ffijf^^jjsc^io [MHz] i^;± m9^m 

[ns] OT) i:t/^^»l5ti-f±^tfe?®^cLTVi'5„ 

[0 0 6 4] ±M(DXo\ZLXm{'^\y^}V(Dmm±m^ 

mtz-^n^i^. m{^\y^)vx(oum'T-^ (D-^f^^^iE 
\tyfntm'&^n^. :z<Dpmz^':5^^m^2^\^. 
m^^m.y-)v\zxK^ u^)i(Dum^-^t^ ^kt 

i>zL-')U(DRTU^JV0-(>y.i$^ >:^t}^DBUS 1 2\Z 

m^n^^'^zyzL-ji^iz-Di.^x. ^>y^^>y.^^0Z-r 
^rzisb(D^)^^mj^^^^^m^&m\z^m^nx\^^^rz 

)V<OW^'T-^^^^-t^^SZ. DBMS12TFHM 
-DB^^M-r-SCitCctO, ®)f^l/^;i/TCO^^>^aL 
-;i/C0fai!li(r^JCtvt-'5 R T U^;UCD|ai!li«:^^(Cf#S c 

fiJt(7)i^f-if;^c?^j:/t^^^ (^JAt^^fD^g^gli^^in^lg 

[0 0 6 5] <3.2 RTU^;U (Ei 1 (b) ) >± 
IBO cfc ^ fc L T R T U-K;K7>fej7{ix- ^ Tljt^^ $ n ^ 

RTl/'-t;^£^mtifS^7&^^#^n^ccl<htcJ^J:^. 01 

1 (a) «CC0t5th^S:^^^-r:/D-yi7^T*0, CCD 

^^iii&ii^-r^a:, \ 1 cb) tr^rj: 

^j/jiii^chT^t^o Z.Z.X. ^^V(n^o:^mitmnx^^m 

T, tf'y hi|iitJa^iic^7;i/d''JXA<h€DBMS 1 2 

l^^z. RTU'^;i/cofS?am^f§cO'f >x^>x^^o^ 
^ A ^ / 1 ^ ^ ^ T ^ ^ §i 7 ;U 'J X* A «b L T 
nj';/y;U=^-\'U-(rippIe carry)j A«itJt $ i: T 

^^W^ 3065 [y*-h] 
il?^B#flfl 92.2 [ns] 
[0 0 6 6] y.^(I^^o\Z\.XKTV^)V<D^^^^5'~^ 
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[0 0 6 7] ±m^m(Dmt. yur:/y>i-2 4iZX 

yuy^'yyy2A\%. Eiii (b) tc^r^tt-^^co 

-d^\Z^^l^mOo C(Dt^, DBMS12(IcfcO, 
±Be,^'Ei^:2.-)l(D^m\Zl][\^X. ^=Ezy=L~-)l(Dl / 

^ti. z.ni^<Dmwfiyu7^'7y<r>m.n\zm^^^in 
[0 0 6 8} ±uyu7:fy>(Dmnmt. nwm2Q. 

if^vuyfzf >(r>^nm%\z^r5%m.^n^<r>m\^n 

^^J^-r^o dcoi^. RTU-^;UTC7)f^ti-^^co^i^ 

oRTU-c;PT^ttj$ns^ffh^^<7)«if^^j!KIS:, ^% 
lf[52 o^c^^^n, iSit^iscn^MT, rtu-^;1/(7) 

[0 0 6 9] ;iC7)WJTti. mttt;mi:MJ^I^i:^lt 

t,^Xhi^.^fz.^. iatt#«, RTU^;i^T£^aSit€|g 

)\^'=i^)Xhst\.X r=^^^ U-;i..y^T^';/ H (carry loo 
k-ahead)j ^l&^LT^?D?|^^§§CD-r >Xi5^ >X^^^ 

•pfiRT U^;K7)gei7i?7^-i$'^^IE-r^o -eLT. ceo 
-f >7.^^>X^^(7)^JC. DBMS 1 2 J:t)^fDfll^Sg 

3364 .[y-h] 
61.1 [ns] 

CO 0 7 03 ±fBC0i'5trUTtl'bn/iir>t;:j;RTU'< 

)\^<Jym^v'-^\zr:>^.^x•h. ^mmmik<r>mm'im\ i 

^HflncDRTU'^;i.C7)geaix-i$'(7)J^^c!:t«?^j:'i), i&f 
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